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The Diagnosis of 
Gastro-Intestinal ParasitislTI 
In Iowa Sheep 
John C. Peckham, D.V.M.* 
PART I: The Diagnosis Based Upon 
Fecal Examination 
T his article is the first of a series of two based upon the observations of the 
author while employed in the Iowa Veter-
inary Diagnostic Laboratory during the 
period of 1958 to 1961. This discussion is 
presented for the purpose of clarifying 
questions and diagnostic problems en-
countered during the process of examining 
cases submitted to this laboratory. It is not 
the purpose of this paper to either review 
the literature or to extensively discuss 
techniques which are described for the 
diagnosis of gastrointestinal parasitism. It 
is recommended that the reader refer to 
the references at the end of this article for 
additional or specific information on 
topics mentioned in this report. 
Gastrointestinal parasitism ranks as the 
primary disease of Iowa sheep. In 1958, 
381 ovine cases were presented to the 
I.V.D.L. for examination, 82 (22%) of 
these cases were diagnosed as primary 
gastrointestinal parasitism. Parasites were 
observed in approximately fifty per cent 
of the sheep necropsied during this period. 
In those cases where parasitism was not 
.... Dr. Peckham is an instructor in the Iowa 
Veterinary Diagnostic Laboratory, Ames, Iowa. 
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shown to be the primary flock problem, 
this condition was found to have a very 
important influence as a secondary disease 
factor. These clinical cases represent only 
a small part of the total economic loss by 
the sheep owner since a much greater in-
cidence of parasitism is represented in 
subclinical cases resulting in poor growth, 
inefficient gains, low wool yields and 
lowered resistance to bacterial diseases. 
The clinical appearance of gastrointes-
tinal parasitism in sheep is quite variable 
depending upon the specific parasite genus 
involved, the number of parasites present 
and individual resistance of the infected 
animals. In mixed infections, the clinical 
picture is the result of the combined effects 
of each specific parasite present. In gen-
eral, the symptoms of gastrointestinal 
parasitism are emaciation, weakness, de-
pression, dehydration, variable appetites, 
unthriftiness, poor feed utilization and 
digestive disturbances which may be evi-
denced by either diarrhea or constipation. 
Some parasites such as Haemonchus 
Ostertagia and Bunostomum are charac: 
terized by anemia, edema and ascites. In 
uncomplicated Haemonchus infections, no 
diarrhea is observed. Parasitic infections 
of the small intestine caused by other gen-
era of the family Trichostrongylidae (Tri-
chostrongylus, Cooperia and Nematodi-
TUS) are characterized by a chronic or re-
129 
current diarrhea, emaciation and weak-
ness. The presence or absence of this diar-
rhea is directly influenced by the diet and 
the presence of other infections. 
The pathogenicity of various parasite 
genera varies greatly depending upon 
their life cycle and their manner of pro-
ducing injury to the host. Only a small 
number of parasites of some genera cause 
severe injury to the host. Other genera 
such as the nematode genera, Tricho-
strongylus and Strongyloides, and the pro-
tozoan organisms, Giardia and Tricho-
monas require the presence of large num-
bers before any pathogenic effect is noted. 
Not only does disease production vary 
greatly with the specific parasites involved 
but also the therapeutic and prophylactic 
measures. Some therapeutic agents have 
a marked specific action against cer-
tain parasite forms, while other forms 
will only be slightly affected. With the in-
troduction of new antiparasitic drugs at 
frequent intervals it is necessary to know 
the specific parasites which are infecting 
local flocks to effectively utilize these prod-
ucts as they appear on the market. Thera-
peutic control of gastrointestinal parasit-
ism in sheep is of value only if sound man-
agement practices are also introduced at 
the same time. Therapeutic agents in most 
cases are only effective against the adult 
and advanced larval stages. Therefore, 
within a month following treatment, clin-
ical parasitism may again occur resulting 
from maturation of unaffected larvae. 
Also, changes in management must be 
instigated to prevent reinfection of these 
animals from the environment. 
Successful management of gastrointes-
tinal parasitism in sheep involves four 
basic steps: (1) detection of the presence 
of parasites, (2) identification of the 
parasites present, (3) evaluation of the 
importance of these parasites in the in-
volved flock and (4) control or if pOSSible, 
eradication of the parasites by appropriate 
therapeutic and prophylactic measures. 
The diagnosis of gastrointestinal par-
asitism is based upon the clinical history 
and the demonstration of characteristic 
ova, oocysts or larvae by fecal examination 
or the recovery of the adult parasites or 
active protozoan forms by post mortem 
130 
examination. These methods are both use-
ful, but each has individual advantages 
and disadvantages which must be con-
sidered during its use. In a majority of 
cases, the post mortem examination is the 
most valuable procedure for analysis of a 
sheep disease problem and for making a 
specific diagnosis. However, in many 
cases, identification of sheep parasites by 
fecal examination is the most practical 
technique especially in small farm flocks 
where subclinical parasitism may exist 
and where post mortem examinations are 
undesirable. 
There is no single method of fecal exam-
ination which will demonstrate the pres-
ence of all parasitic forms under all con-
ditions. Therefore, it is desirable to use 
a routine method which will supply most 
of the desired information. Additional 
special techniques should be used when 
special circumstances are presented. 
The simplest technique is the direct 
fecal smear. This method should be used 
routinely in all fecal examinations since 
it will often supply valuable information 
and save valuable time. Direct smears are 
made by mixing a very small amount of 
feces in a large drop of water on a glass 
microscope slide. This smear should be 
a uniform suspension and thin enugh to 
read newsprint through the slide. This 
method works very well when a large 
number of parasite ova or protozoan forms 
are being passed in the stool. It will also 
sometimes demonstrate ova which are 
too heavy to float using standard flotation 
techniques. Direct smears are also valu-
able in post mortem examinations for 
demonstrating the presence of small 
nematodes and motile protozoan forms in 
the abomasum and small intestine. The 
principal disadvantages of the direct 
smear are the small amount of fecal 
material which is examined and the inter-
ference of plant material present. 
The most widely used and most valuable 
techniques for fecal examination are the 
flotation procedures. These methods con-
centrate the parasite forms and remove 
much of the interfering plant material 
present. Therefore, the flotation techni-
ques are valuable for determining the 
presence of subclinical gastrointestinal 
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parasitism where the parasitic organisms 
are few in numbers, when they are ob-
scured by large amounts of roughage 
particles and when they are diluted by 
large amounts of fluid intestinal contents. 
There are several useful flotation tech-
niques which can be used with success. 
These methods are described in detail by 
different authors in various textbooks of 
parasitology, veterinary parasitology and 
other publications and will not be des-
cribed here. All of these techniques are 
based upon the adjustment of the specific 
gravity of a solution so that parasite ova 
and protozoan forms will float to the sur-
face and thereby be concentrated and 
freed from heavier plant debris present. 
Some parasite forms such as the ova of 
flukes, lungworms and acanthocephalids 
are too heavy to float in routine flotation 
media and require special techniques. It 
is imperative for satisfactory results that 
a uniform suspension of fecal material be 
made to free the parasites from debris. 
This suspension must be maintained to 
prevent premature settling of these forms 
in early mixing stages. When using any 
flotation technique it is important to know 
the specific characteristics and limitations 
of the procedure being followed and con-
sistently follow the instructions of its 
author. 
The evaluation of any fecal exami-
nation depends upon the parasite forms 
identified, the number present and the 
clinical history of the flock from which 
the fecal specimens were taken. The most 
important of these factors is the clinical 
history. The least important and often 
most misleading of these is the number of 
parasite fonns present. The significance of 
numbers depends upon the specific genus 
present and its pathogenicity. Also, the 
number of parasite ova observed is not a 
direct indication of the number of para-
sites present. 
A number of factors are known to in-
fluence the production of nematode ova 
such as the maturity of the parasites, the 
number of females, the total number of 
parasites and the specific genera present. 
Ova production and ova release are 
periodic or cyclic in some genera. Ova pro-
duction of nematodes is also influenced 
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by the nutritional status of the host, 
the ration being fed, the amount of feed 
consumed and the fecal cycle. Therapeutic 
and prophylactic use of some drugs will 
suppress ova production without killing 
the adult and larval nematode forms pres-
ent. This fact is important in prophylactic 
control of parasitism but has no therapeu-
tic value to the animal treated. Because of 
the large number of influencing factors, 
the intrepretation of parasite numbers by 
egg counts has significant value only in 
experimental infections under controlled 
conditions. Therefore, parasite numbers 
based on egg counts have only very limited 
value in field cases. 
The presence of one parasite is an indi-
cation of parasitism even if there is no 
clinical disease. However, treatment of 
parasitism must be based upon sound 
judgement and economics. The presence 
of only a few parasites does not always 
warrant either therapeutic measures or 
total disregard. The common reaction to 
the presence of a few parasites is to dis-
miss them from the examiner's mind and 
concentrate on the search for more signi-
ficant findings. Instead the presence of 
these parasites should be a reminder for 
vigilence on the part of both the flock 
owner and the veterinarian. They repre-
sent a source of potential danger and 
severe economic loss to both of these in-
dividuals and demonstrate the need for 
immediate sound preventative measures. 
The microscopic identification of par-
asitic forms can be done rapidly and effi-
ciently when based upon a systematic 
method of examination and a simple class-
ification of the material and parasite 
forms observed in the prepared fecal slide. 
The first step in the examination of the 
slide is an orderly method of scanning the 
contents. The slide is scanned using the 
low power objective of the microscope for 
the small protozoan cysts and oocysts. 
These structures will lie near the surface 
of the coverslip above the larger nematode 
ova. When larger nematodes are seen, they 
can easily be focused into view and identi-
fied. If the attention of the examiner is 
entirely focused on the level of the larger 
nematode ova, the smaller forms will fre-
quently be unobserved. 
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Helminths 
Class Nematoda 
Order Strongyloidea 
Family Trichostrongylidac 
Trichostrongylus spp. 
Cooperia spp. 
Ostertagia spp. 
Haemonchus sp. 
Marshallagia spp. 
Nematodirus spp. 
Family Strongylidac 
Oesophagostomum sp. 
Chabertia sp. 
Family Ancylostomidae 
Bunostomum sp. 
Order Trichinelloides 
Family Trichinellidae 
Trichuris sp. 
Capillaria spp. 
Order Ascaridia 
Family Rhabditidae 
Strongyloides sp. 
Class Cestoidea 
Order Cyclophyliidea 
Family AnoplGcephalidae 
Moniezia spp. 
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Thin shelled ova 
ovoid shape 
segmented embryonic 
mass 
" 
" 
" 
67-80 x 31-38 J.! 
70-84 x 40-50 J.! 
70-95 x 40-50 J.! 
Large thin shelled ova 
ovoid in shape 
thickened parallel walls 
Large thin shelled ova 
ellipsoidal in shape 
tapered ends 
Thin shelled ova 
ovoid in shape 
segmented embryonic mass 
" 90-105 x 50-55 J.! 
Thick shelled ova 
lemon shaned with 
large !lolar plugs 
at both ends 
yellow in color 
"50 x 25 J.! 
Small thin shelled ova 
containing embryo 
Thick shelled ova 
triangular or square shape 
pyriform apparatus 
embryo with 6 hooklets 
85-91 x 46-56p. 
178-217 x 78-100p. 
~~ .~  . ',' '.0 ; . • . .~ J .. ... " ," I '; . -... .. ' . .t',' . "" . ~. • . ~. • '. . '\ ,' lC'. ' ·· ·\ .:~ •. :~· ·, ·:.\' ·f· ' .~ .. :.~;;.~ 
.. . ,.·.t .-,., ." ~. ~" 
=~
150-240 x 70-107p. 
65-89 x 34-35p. 
70-80 x 30-42p. 
• 45-55 x 26-35 
56 x 67p. 
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Thysanosoma sp. 
Class Trematoda 
Order Prosostomata 
Family Fasciolidae 
Fasciola sp. 
Fascioloides sp. 
Family Dicrocoeliidae 
Dicrocoelium sp. 
Family Paramphistomidae 
Cotylophoron sp. 
Protozoa 
Class Sporozoa 
Order Coccidia 
Family Eimeriidae 
Eimeria spp. 
Class Mastigophora 
Order Polymastigina 
Family Trichomonadidae 
Trichomonas sp. 
Family Hexamitidae 
Giardia sp. 
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Large egg packets 
containing 1 to 30 ova 
embryos in individual 
embryonic membranes 
Large thick shelled ova 
ovoid sha1'le 
polar operculum 
segmented embryonic 
mass nearly fills shell 
" 
Small thick shelled ova 
ellipsoid shape 
prominent operculum 
Large thick shelled ova 
ovoid shape 
tapered anteriorly 
anterior projection 
segmented embryonic mass 
polar operculum 
Small thin or thick shelled OOCyst 
clear, yellow or brownish color 
prominent cyst wall 
round, ovoid or ellipsoidal shape 
spherical granular protoplasmic mass 
Motile trophozoite 
Pyriform shape 
3-5 flagella 
undulating membrane 
no cyst form 
Motile tronhozoite 
Bilaterally symmetrical 
two nuclei, eight flagella 
rounded anteriorly 
pointed posteriorly 
dorsal surface convex 
ventral surface flat 
Cyst form 
ovoid shane 
thin walled 
2 or 4 nuclei 
110-123 x 145-267 
130-150 X 63-90IL 
36-45 x 20-301-' 
14.2-45.6 x 10-331-' 
8-10IL X 12-141L 
Drawings by R. C. Dillman 
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The second step in the examination of 
the slide is a systemic classification of 
the structures observed. Most of the plant 
material is easily identified because it is 
fragmented, has irregular outlines and 
has no internal structure. Parasitic forms 
have a regular outline, are bilateraly sym-
metrical and have definite internal struc-
tures. When objects having these charac-
teristics are observed, they are examined 
under high power magnification for speci-
fic structural details such as the thickness 
of the shell walls, the color, shape, size, 
texture and the presence of specialized 
structures such as spines, opercula and 
polar plugs. The internal structure is 
closely examined to determine the amount 
of space occupied by the protoplasmic 
mass, the stage of maturation and if em-
bryonated or larvated the presence of 
special structures such as cilia and hook-
lets. When the object has been thoroughly 
examined, it is classed into one of the 
major parasite divisions, as a nematode . 
(roundworm), a cestode (tapeworm), a 
trematode (fluke) or acanthocephalid 
(thronyhead) ovum or a protozoan form. 
Nematode ova are ovoid or ellpsoidal in 
shape, have thin shell walls, and contain 
a central protoplasmic mass which may 
be segmented, embryonated or larvated. 
Cestode ova are round, triangular or 
square, have thick shell walls, and con-
tain an embryo (hexacanth) which has 
three pairs of hooklets. Trematode ova are 
ovoid or ellipsoidal, have thin shell walls 
which are characteristically operculated 
and contain a segmented or embryonated 
protoplasmic mass. If it is embryonated, 
the larva (miracidium) is ciliated. Acan-
thocephalid ova are ellipsoidal in shape, 
have thick shell walls consisting of several 
layers, and are larvated when laid. The 
larvae ( acanthors ) have characteristic 
spines. Protozan forms vary, being passed 
both in motile trophozoite forms and in 
nonmotile cysts and oocysts forms. Fluke 
ova are heavy and usually will not be seen 
during routine flotation procedures. 
Acanthocephalid parasites do not occur in 
Iowa sheep and therefore need no further 
mention. If parasitism by flukes is sus-
pected on the basis of the history and the 
clinical examination, post mortem exam-
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inations or special sedimentation fecal 
examinations will be needed to confirm the 
diagnosis. 
When the object has been identified as 
either a nematode, cestode, trematode or 
protozoan form, it will be necessary to 
identify, if possible, the specific genus and 
spe«?ies to which it belongs based upon 
specific details observed. Most ova can be 
differentiated on the basis of the following 
features: (1) size, (2) proportion of the 
length to width, (3) shape and contour of 
the shell, the thickness and structural de-
tails of the shells, (4) color of the ovum 
and opacity of the central protoplasmic 
mass and (5) the stage of development of 
the embryo. However, nematode ova of 
related genera are sometimes difficult to 
differentiate. 
The most important sheep gastrointes-
tinal parasites include a group of closely 
related nematodes which have ova with 
very similar -characteristics. The ova of 
these nematodes are ellipsoidal or ovoid, 
have thin shells and contain a segmented 
central embryonic mass. These nematode 
genera on the basis of egg characteristics 
for practical purposes of field identifica-
tion can not be distinguished. Therefore, 
the Iowa Veterinary Diagnostic Laboratory 
has made a policy of reporting the pres-
ence of these parasites as gastrointestinal 
nematode ova. This grouping includes 
three nematode families, the Tricho-
strongylidae which includes the genera, 
Haemonchus, Ostertagia, Trichostronglus 
and Cooperia, the family Strongylidae 
which includes the genera, Oesophagosto-
mum and Chabertia and family Ancylo-
stomidae with the genus Bunostomum. 
There are two notable exceptions in ova 
characterstics in the family Trichostrongy-
lidae, the genera, Nematodirus and Mar-
shallagia which have very large ova with 
diagnostic characteristics. The identifica-
tion of parasite forms, other than the gas-
trointestinal nematode ova group previous-
ly discussed, is relatively simple. Marshal-
lagia sp. have very large thin shelled ova 
with thick parallel walls and rounded 
ends. The embryonic mass is usually in 
the sixteen cell stage of division. Nema-
todirus spp. have very large thin shelled 
ova which are ellipsoidal in shape and 
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taper to rounded points. The walls are not 
parallel and the shell is thickened at the 
ends. The protoplasmic mass is usually in 
the eight cell stage of division. Trichuris 
sp. and Capillaria spp. have thick shelled 
lemon-shaped eggs with large polar plugs. 
Strongyloides sp. have small thin shelled 
eggs with fully developed active embryos. 
Lungworm ova or larvae may be seen 
occasionally in fecal examinations. When 
Dictyocaulus sp. ova occur in feces, they 
are larger than the gastrointestnal nema-
tode and contain a motile embryo. 
It must be remembered that the stage 
of development of the embryonic mass de-
pends upon the stage at which it is laid 
and the length of time which has elapsed 
since it was laid. A fecal sample for ac-
curate analysis must be examined while it 
is fresh. Feces at room temperature allows 
embryonation to occur and makes identi-
fication increasingly more difficult. Re-
frigeration or preservation with formalin 
will prevent this development of the em-
bryoniC mass during storage. 
Trematode ova are best seen by direct 
smears or sedimentation techniques. Fas-
ciola sp. and Fascioloides sp. ova are ovoid, 
have a thin shell and a segmented granu-
lar protoplasmic mass which fills the shell. 
A large visible polar operCUlum is present. 
Cotylophoron sp. ova, a rumen fluke, is 
ovoid, the embryonic mass is segmented 
and granular and a projection is observed 
at the end opposite the polar operCUlum. 
Dicrocoelium dendriticum ova are small, 
ovoid in shape, brown in color and are 
embryonated when laid. The shell has a 
conspicuous shoulder where the oper-
culum fits the shell. 
Cestode ova are best demonstrated by 
careful gross examination of fecal speci-
mens for the presence of segments. Some-
times the segments are ruptured and ova 
can be demonstrated by direct smears and 
floatation techniques. Moniezia spp. ova 
are triangular or square, have a thick shell 
and a well-developed pyriform apparatus. 
The ova are embryonated and contain a 
larvae (hexacanths) with six hooklets. 
Thysanosoma sp. ova are laid in packets 
which contain one to 30 hexacanths. 
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These hexacanths have six hooklets· and 
are covered by a thin embryonic mem-
brane. There is no pyriform apparatus. 
These ova are seldom seen in routine fecal 
examinations. 
The most important protozoan forms in 
sheep are the coccidial oocysts which are 
easily demonstrated by routine floatation 
methods. In severe clinical outbreaks, di-
rect fecal smears are often sufficient to 
make a diagnosis. The oocysts are easily 
identified by their ovoid or ellipsoidal 
shape, their small size, the prominent cyst 
wall and the central spherical, granular 
protoplasmic mass. There are ten species 
of coccidia reported in sheep. However, 
in field cases, the identification of the 
specific species is not essential. Two other 
protozoan forms may be observed in fresh 
fecal material, Giardia sp. and Tricho-
monas sp. The importance of these forms 
has not been definitely established. 
The table, pp 132-133, is prepared to 
summarize the characteristics of parasitic 
forms found in ovine fecal examination 
and to provide a reference for quick i'denti-
fication. 
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Fig. 5. Injury to claws 
the baby pigs step on the pipes and injure 
their feet. Greasy pig disease also causes 
injury to the claws. No matter what the 
primary etiologic factor, once the claws or 
the integument of the foot is injured, it is 
comparatively easy for bacteria to enter 
the foot. There the bacteria may produce 
a suppurative dermatitis, ulcerative derma-
titis , suppurative pododermatitis, phleg-
mon of the foot or may even produce . a 
septicemia which may terminate in the 
death of the pig. 
(Continued from page 135) 
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